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Abstract

Statement of the Problem: For clinical applications of stem

cell-based therapies, animal component-free culture
conditions are required. In previous studies, we detected
robust mineralization of jaw periosteal cells JPCs) under
cultivation with clinical approved human platelet lysate
(hPL) compared to FCS conditions. In the present study,
we performed qualitative analyses of the extracellular
matrix (ECM) formed by JPCs under hPL and FCS culture

conditions.

Methodology & Theoretical Orientation: JPCs were induced
osteogenically under FCS and hPL culture conditions. At
the end of osteogenic differentiation, biochemical
composition of the formed precipitates was analyzed by
Raman micro-spectroscopy and mechanical properties
(AFM)

higher

were assessed by atomic force microscopic

measurements. Findings: By Raman analyses,

phosphate, lower carbonate content and higher

crystallinity of hydroxyapatite minerals were detected
under hPL culture conditions. Furthermore, regarding the
quality of the collagen network, higher ratios of
proline/hydroxyproline and higher collagen cross-linking
hPL-cultured JPCs. hPL-

supplementation leads to nearly equal production of the

were detected in Since

precursor protein proline and the mature protein

hydroxyproline, these findings might indicate higher
elastic properties of the collagen network in contrast to

the FCS supplementation. However, cross-linking seems

to be higher under hPL culture conditions. When areas of
cell monolayers without precipitates were monitored by
AFM,
osteogenically induced JPCs under FCS compared to hPL

higher Young’s modulus of untreated and

culture conditions were detected. The opposite was the
case for the formed precipitates: under hPL conditions,
precipitates formed by JPCs showed significantly higher
Young’s modulus than those formed under FCS culturing.
Conclusion & Significance: In the present study, we

detected significant differences in the biochemical

composition and the mechanical properties of the

mineralized extracellular matrix formed by hPL- and FCS-
cultured JPCs. The combined technologies represent an
optimal tool to assess the quality of in vitro formed bone

tissue.
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ECM analysis — experimental set-up
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